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YM 576.895.121:577.115 

BJIHHHHE TEPMOfflOKA HA JIHnHflHfclfi COCTAB 
nJIEPOIIEPKOHflOB HEKOTOPHX UECTOJI 

© JI. n. Cmhphob, B. B. EorjuaH 

HccueflOBaHO B03,ueHCTBHe TeoMomoica Ha ^chphokhcjiothlih cociaB MeM6paHHbix 
h 3anacHbix jinnH^OB njiepouepKOHtfOB necTOfl Ligula intestinalis, Schistocephalus soli¬ 
dus h Diphyllobothrium vogeli. 06HapyxceH bhcokhh ypoBeHb HacbimeHHOCTH ranH^OB 
y Bcex njiepouepKOHflOB, mo no3BOJiHJio cjjeJiaTb 3aKJiioqeHHe o npeaflarnauHn yKupno- 
KHCJlOTHblX CIieKTpOB K TepMH*ieCKHM yCJIOBHHM TenJIOKpOBHbIX X03HeB. IIOKa3aHO, 
mo KpaTKOBpeMeHHoe fleiicTBHe bhcokoh TeMnepaTypbi npHBOflHJio k yBemmeHnio 
KOHHeHTpaiJHH HaCbimeHHbIX XCHpHbIX KHCJIOT ( 0 C 06 eHH 0 CTeapHHOBOH) B MeM6paHHbIX 
jinnH^ax. ripe^noJiaraeTCH, mo nepepacnpefleJieHHe OT^eJibHbix KOMnoHeHTOB xchpho- 
KHCJiOTHbix cneKTpoB hocht TaKcoHOMHqecKHH xapaKTep, TaK KaK cxoflHO y npe^CTa- 
BHTejieii ceM. Ligulidae h oTJumaeTcn ot TaKOBoro D. vogeli. 


M3BecTHo, mo cyneponTHMaJibHbiii HarpeB Bbi 3 bmaeT b KjieTKax H3MeHeHHH, 
IHHpOKO OXBaTbIBaiOmHe CTpyKTypbl H (JjyHKIJHH. PeaKHHH HMeeT npHCn0C06HTeJIbHbIH 
xapaKTep h HBJineTCH aneMeHTOM KjieTomioro roMeocra 3 a. Ilpn peuieHHH stoto Bonpoca 
b ochobhom H3y^aJiH H 3 MeHeHHe 6ejiKOBbix cneKTpoB (AjieKcaHflpoB, Khcjiiok, 1994 ). 
OflHaKo cne^yeT o6pamaTb BHHMaHne h Ha apyrne CTa6HJiH3HpyiomHe npoueccbi, 
b qacTHocra Ha aJibTepauHH HHnn^Horo cocTaBa, mo no3BOJineT KJieTKe coxpaHHTb Hop- 
MaJibHyio 6noJiorHqecKyio aKTHBHOCTb npH TepMomoKe. K co^caJieHHio, b jnrrepaType 
o^eHb Mano CBejqeHHH 06 H 3 MeHeHHnx b o6MeHe jinnimoB b ycJiOBHHx neperpeBa h 
K aealOTCH OHH B OCHOBHOM TenJIOKpOBHbIX XCHBOTHbIX. 

CymecTByeT 6oJibiiioe micjio bh^ob rejibMHHTOB, b tom queue h uecToa, co cjiohc- 
HblM )KH 3 HeHHbIM LJHKJIOM, npOIjeCC pa 3 BHTHH KOTOpbIX CBH 3 aH CO CMeHOH yCJIOBHH 
o6HTaHHH, cymecTBeHHo pa3JinqaiomHxcH no TeMnepaType. IIosTOMy nepexoa jihothkh 
H 3 npoMexcyTo^Horo xono^HOKpoBHoro xo 3 HHHa b TenjioKpoBHoro oKOHqaTejibHoro 
o 6 n 3 aTejibHO conpoBOK^aeTcn TepMomoKOM. 

B 3anavy HacTonmero HccJie^OBaHHH bxootjio H3 y^eHHe bjihhhhh TeMnepaTypHoro 
rnoKa ( 40 °) Ha cocTaB jinnHaoB h xcHpHOKHCJioTHbie cneKTpbi MeM6paHHbix h 3 anacHbix 
jinnH^oB y njieponepKOHflOB HeKOTopbix necTOfl. 

MATEPHAJl H METOflbl 

fljIH H3y^eHHH BJIHHHHH TepMOllIOKa HCn0JIb30BaJIH nJiepOUepKOHflOB Tpex BHflOB 
nceBflo^HJumaHbix necTOfl, OTHocnmHxcH k ceM. Ligulidae h Diphyllobothriidae: Ligula 
intestinalis H3 nonocTH njiOTBbi (Rutilus rutilus ), Schistocephalus solidus h Diphyllo¬ 
bothrium vogeli H3 kojiioiukh TpexHrjioH (Gasterosteus aculeatus), BbiJiOBJieHHbix 
b 03epax KapeJinn b anpene-HioHe, Kor.ua TeMnepaTypa Boubi He npeBbiinaJia 
+12°. 
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Pti6y BCKpbiBaJiH, H3BJieKaJiH rejibMHHTOB, nepeHocHJiH hx b oxJiaJKjieHHbiH pacT- 
Bop NaCl (0.15 M) h oTMbiBaJiH ot qacnm xHMyca. 06pa3Ubi noflcyuiHBaJiH Ha $HJibTpo- 
BaJibHOH 6yMare, mcjiko H3MeJibqaJiH HoxcHHijaMH, $HKCHpoBaJiH b 96 %-hom 3TaHOJie h 
xpaHHJiH so aHaJiH3a npn +4*. OnbiTHyio naptHio rejibMHHTOB nepefl (JwKcauHeH HHKy- 
6HpoBaJiH b 4)H3HOJiorHqecKOM pacTBope npn 40® b TeqeHHe 1 q. 

SKCTpaKUHio jiHnHflOB npoBOflHJiH no Mdofly OoJiqa CMecbio xJiopo^opMa c Mda- 
hojiom (Folch e. a., 1957). Hx coaepacaHHe paccqHTbreaJiH b npoueHTax (%) k cyxofi 
Macce npo 6 . JIjih noJiyqeHHH MeTHJioBbix a^npoB jkhphhx khcjiot HcnoJib 30 BaJiH mctoa 
npHMOH nepe 3 TepH(J)HKauHH jinnH^OB b aGcoJiioTHOM MeTaHOJie (UbiraHOB, 1971). Pa 3 fle- 
JieHHe MeTHJIOBbIX 3 (J)HpOB XCHpHbIX KHCJIOT npOBOflHJIH B H 30 TepMHqeCK 0 M peJKHMe Ha 
ra 30 xcHflK 0 CTH 0 M xpoMaTorpa^e „XpoM- 41 ” co creKJiHHHbiMH KOJioHKaMH (2.4 m 
fljiHHbi h 3 mm BHyipeHHHH jjHaMeTp), 3anoJiHeHHbiMH 15 %-hmm Reoplex-40 Ha xpoMa- 
TOHe N-AW-DMCS. CKopocTb ra 3 a-H 0 CHTeji 5 i 60 mji/mhh, TeMnepaiypa TepMocTaTa 
KOJIOHOK 190®. 

HfleHTH^HKaUHIO JKHpHbIX KHCJIOT npOBOflHJIH CpaBHCHHCM C BpeMCHaMH yjjepJKH- 
BaHHH MeTqHKOB, a TaKxce no coBnajieHHio BbiqncJieHHbix 3 KBHBaJieHTHbix jjjihh uenen 
MOJieKyn c TaSJinqHbiMH jjaHHbiMH (Jamieson, Reid, 1969; Jamieson, 1975). KoHueHTpa- 
UHio HHflHBHjiyaJibHbix xcHpHbix khcjiot pacc^HTbiBa jih no MeTojiy BapTJieTa h AiiBep- 
coHa (Bartlet, Iverson, 1966). MaTepnaJi o 6 pa 6 oTaH eraTHCTHqecKH no pe 3 yjibTaTaM 
3 3 KcnepHMeHTOB jjjih Kaxcjioro BHjja. 


PE3YJIBTATH 

JlaHHbie no H 3 MeHeHHio jiHnHjjHoro cocTaBa njiepouepKOHjjOB npn TepMomoKe 
npejiCTaBJieHbi b TabJi. 1 . Bhjjho, qTo ccmepacaHHe obiitfix jinnHjjoB y npejjCTaBHTejieH 

Ta6jiHua 1 

JlHnHjjHbiH cocTaB njiepouepKOHflOB rejibMHHTOB npn TepMomoKe 
Table 1. The lipid composition in plerocercoids under a heat shock 


noKa3aTenb 


L. intestinalis 

S. solidus 

D. vogeli 

12° 

40° 

12° 

o 

o 

12° 

o 

0 


B % k cyxofi Macce 


OGmne 

6.1 1 0.5 

5.7 1 0.3 

Ooc^JOJiHnHflbi 

4.5 1 0.4 

4.5 1 0.5 

TpHauHJirJiHije- 

0.2 1 0.1 

0.3 1 0.1 

pHHbl 

3$Hpbi xoJiecTe- 

0.3 ± 0.1 

0.21 0.1 

pHHa 

XoJiecTepHH 

1.1 ±0.1 

0.7 1 0.1 

Ooc^oJiHnHflbi 

73 ± 3.2 

B % K 

78.9 1 4 

TpHauHJirjiHue- 

3.7 1 0.3 

5.4 1 0.5 

PHHbl 

3$Hpbi xoJiecTe- 

4.5 1 0.5 

3.4 1 0.3 

pHHa 

XoJiecTepHH 

18.8 ± 0.7 

12.3 ± 0.4 


7.8 ±0.4 7.9± 0.6 26 ± 1.8 24.71 1.5 

5.710.2 5.710.4 18.311.5 1611.1 

1.1 1 0.1 1.3 1 0.1 61 0.4 7.5 1 0.6 

0.410.1 0.410.1 1.110.3 0.910.1 

0.610.1 0.510.1 0.610.1 0.310.1 

cymie 

73.412.5 72.6 12.8 70.3 12.9 64.812.4 
14 1 0.9 16.5 1 1.2 23.1 12 30.3 ± 2.4 

6 ± 0.2 4.9 1 0.3 4.4 1 0.2 3.6 ± 0.2 

7.6 10.3 61 0.3 2.21 0.1 1.31 0.1 
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TaGjimja 2 

}Khphokhcjiothbih codaB 4 )oc 4 )OJiHnHflOB njiepouepKOH^OB renbMHHTOB 

npn TepMomoKe 

Table 2. The fatty acid composition of phospholipids in plerocercoids under 

a heat shock 


^CnpHan 

L. intestinalis 

S. solidus 

D. vogeli 

KHCJIOTa 

12° 

40° 

12° 

40° 

12° 

40° 

16:0 

14.5 ± 0.6 

15.6 ± 1.1 

15.5 ± 1 

17.5 ± 1.2 

14 ± 0.7 

13.2 ± 0.6 

16:1 

2.7 ± 0.1 

1.3 ±0.1 

4 ±0.2 

2.6 ± 0.2 

2.6 ± 0.2 

1.8 ± 0.1 

18:0 

13.4 ± 0.7 

17.6 ± 0.9 

11.6 ±0.6 

15.1 ± 0.7 

17.7 ± l 

20.9 ± 1.3 

18:1 

18.8 ± 1.1 

21.1 ± 1.3 

15.7 ± 0.9 

19.5 ± 1.3 

16.4 ± 1.1 

16.4 ± 0.9 

18:2u6 

5.4 ± 0.5 

5.7 ± 0.4 

2.2 ± 0.2 

2.7 ± 0.1 

4.2 ± 0.4 

4.1 ± 0.3 

20 : 3u6 

0.9 ± 0.1 

1.7 ± 0.2 

2.4 ± 0.2 

2.8 ± 0.3 

7.3 ± 0.6 

3.9 ± 0.4 

20 : 4o)6 

5 ±0.5 

5.1 ± 0.4 

6.4 ± 0.5 

4.7 ± 0.4 

2.1 ± 0.1 

1.7 ±0.1 

20 : 5co3 

7.9 ± 0.6 

5.9 ± 0.6 

11.5 ±0.7 

8.6 ± 0.7 

4.4 ± 0.3 

4.7 ± 0.4 

22 : 5co3 

3.8 ± 0.3 

4.2 ± 0.3 

5.7 ± 0.5 

6.2 ± 0.5 

4.7 ± 0.4 

5.2 ± 0.3 

22 : 6w 3 

10.8 ± 0.6 

8.8 ± 0.5 

10.1 ±0.6 

6.9 ± 0.4 

13.4 ± 0.6 

14.7 ± 0.8 

flpyrne* 

B TOM qHCJie 

16.8 

13 

14.9 

13.4 

13.2 

13.4 

HacbimeHHbie 

32.3 

39.4 

33 

40.3 

37 

39.1 

MOHOeHOBbie 

27.9 

25.5 

21.6 

23.8 

21.2 

20.7 

noJiHeHOBbie 

39.3 

35.3 

44.4 

35.9 

41.8 

40.2 


npHMe^taHHe. 3aecb h b Ta6ji. 3: * 14 : 0, 14 :1, 15 :0, 15 :1, 17 :0, 17 :1, 18 : 3co3, 18 : 3a)6, 
20 :0, 20 : 1, 20 : 2o6, 20 :30)6, 20 : 4a)3, 22 : 4 q 6, 22 : 4co3 (coaepacaHHe KaacaoH khcjiotbi b OTaeJib- 
hocth He npeBbimaJio 1 %). 


ceM. Ligulidae He npeBbiinano 8 %. b to BpeMH KaK y D. vogeli HaxoaHJiocb b £Hana30He 
24.7-26 % b nepecneTe Ha cyxon Bee. Bo3aeHCTBHe bhcokoh TeMnepaTypbi (40°) b Teqe- 
Hue 60 mhh He OKa3ano cymecTBeHHoro bjihhhhh Ha KOJinqecTBO oGiuhx HHnnaoB 
y njiepouepKOHflOB. Bonee BbipaxceHHbiH scJjcJjckt BbiHBJieH b KOJiHqecTBeHHbix cootho- 
uieHHHx JiHnH^Hbix $paKUHH. TaK, coflepxcaHHe (Jjoc^oJiHromoB, ^oMHHHpyioiueH 
rpynnbi MeM6paHHbix HHnnaoB, b nepecqeie Ha cyxyio Maccy y peMHeuoB He MeHHJiocb, 
ay D. vogeli HecKOJibKo CHH3HJiocb. KoHueHTpauHH xonecTepHHa CHHxcanacb b 1.2 
(S. solidus)-2 ( D. vogeli) pa3a. ^to KacaeTcn 3anacHbix jinnHnoB, to y Bcex HCCJieaoBaH- 
HblX BHflOB npH TepMOHIOKe Ha6jIK)flaJIH POCT ypOBHH TpHaUHJirJIHIjepHHOB, HaH60Jiee 
3HaqHTenbHbiH y ^H^HJinodoTpHyMOB, npn HeKOTopoM yMeHbineHHH eojih 3$hpob 
xonecTepHHa. 

>KHpHOKHCJIOTHbIH nyjl $OC({)OJIHnHflOB H TpHaUHJirJIHIjepHHOB HCCJieflOBaHHblX 
renbMHHTOB 6biJi KaqecTBeHHo uneinmeH h pa3neJiHJiCH Ha 25 KOMnoHeHTOB ot mhphc- 
thhoboh (C 14 . 0 ) no flOK03areKcaeHOBOH (C 22 . 6 ) khcjiot. OSHapyxceHo, qTo npn TepMo- 
rnoKe npoHCxo^HJia nepeerpoHKa JKHpHOKHCJiOTHoro cociaBa b MeMGpaHHbix jiHnnaax 
y H3yqeHHbix renbMHHTOB (Ta6n. 2). TaK, y o6ohx bheob peMHeuoB chhxpohho yBeJiH- 
qHBanocb coaepxcaHHe nanbMHTHHOBOH (16 : 0), cTeapHHOBOH (18 : 0), ojichhoboh (18:1), 
£OK03aneHTaeHOBOH (22:5) npH cHHxceHHH KOHijeHTpauHH 3HK03aneHTaeHOBOH (20 :5) 
h flOK03areKcaeHOBOH (22 : 6) khcjiot. Y D. vogeli cymecTBeHHoe H3MeHeHHe ypoBHH 
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Ta6 JiHua 3 

)Khphokhcjiothlih codaB TpHauHJirjiHuepHHOB njiepouepKOHflOB 

npn TepMomoKe 

Table 3. The fatty acid composition of triacylglycerins in plerocercoids under 

a heat shock 


>KHpH£LH 

L. intestinalis 

S. solidus 

D. vogeli 

KHCJIOTa 

12° 

40° 

12° 

40° 

12° 

40° 

16:0 

17.6 ± 0.9 

21.8 ± 1.5 

13.1 ±0.7 

14 ± 0.7 

16.5 ±0.6 

15.5 ± 0.8 

16: 1 

2.1 ±0.2 

1.8 ±0.2 

3.4 ± 0.2 

3.2 ± 0.2 

2 ±0.1 

2.4 ± 0.2 

18:0 

18.4 ± 0.9 

11.1 ±0.6 

12.7 ± 0.7 

11.1 ±0.5 

11.4 ±0.6 

10.1 ± 0.5 

18: 1 

22.2 ± 1.3 

19.9 ± 1.4 

17.2 ± 0.9 

15.5 ± 1.1 

13.8 ± 1 

19.1 ± 1.2 

18: 2co6 

7.5 ± 0.5 

10.8 ± 0.5 

4 ±0.4 

4.6 ± 0.4 

9.4 ± 0.6 

13.3 ± 0.6 

20:30)6 

4 ± 0.2 

5.3 ± 0.3 

15 ± 0.9 

14.2 ± 0.7 

21.7 ± 1.6 

13.9 ± 0.8 

20 : 4o)6 

2.1 ± 0.2 

2.3 ± 0.2 

2.4 ± 0.2 

2.8 ± 0.2 

1.8 ± 0.2 

1 ±0.1 

20 : 5o)3 

3.8 ± 0.3 

6 ±0.4 

4.7 ± 0.4 

6.0 ± 0.3 

3.3 ± 0.3 

2.5 ± 0.1 

22 : 50)3 

3.6 ± 0.2 

5.6 ± 0.3 

3.9 ± 0.3 

6.5 ± 0.4 

4.5 ± 0.4 

4.3 ± 0.3 

22 : 6 0)3 

5.2 ± 0.4 

7.6 ± 0.4 

7.1 ± 0.5 

9 ±0.7 

5.4 ± 0.5 

7.5 ± 0.6 

Hpyrne* 

B tom qncjie 

13.5 

7.8 

16.5 

13.1 

10.2 

10.4 

HacbimeHHbie 

39.1 

32.3 

31.9 

30 

31.2 

29 

MOHOeHOBbie 

27.5 

24.1 

22.6 

20.2 

16.6 

22.9 

nojineHOBbie 

33.9 

43.3 

45.4 

49.7 

52.3 

48.1 


OTMeqeHO TOJIbKO flJlH flByX KHCJIOT " 18 : 0 H 3HK03aTpHeH0B0H (20 : 3co6). IIpH B 03 - 
jjchctbhh blicokoh TeMnepaTypbi y napa 3 HTOB noBbicHJiacb o 6 man HacbimeHHocTb 
(J)OC(j)OJlHnH ( nOB, oSyCJIOBJieHHaH POCTOM B HX COCTaBe JJOJIH HaCbimeHHbIX KHCJIOT Ha 
(J)OHe yMeHbineHHH noJiHeHOBbix. 

H3MeHeHHH B JKHpHOKHCJlOTHbIX CneKTpaX 3anaCHbIX JlHnHJJOB, npOHCXOflHBlUHe 
npn TenjiOBOM rnoKe, HecKOJibKo OTJiHqaJiHCb ot TaKOBoro b (j) 0 C(j) 0 JiHnHnax. B qacT- 
hocth, H3 Ta6ji. 3 bh^ho, ^to b TpHauHJirjiHuepHHax njiepouepKOHflOB Bcex HCCJie.no- 
BaHHbix uecTon CHHxcaJiacb KOHueHTpauHH 18:0 KHCJiOTbi npn yBeJiHqeHHH ypoBHH 
jiHHOJieBOH (18 : 2gj6) h 22 : 6 khcjiot. IlepepacnpeneJieHHe noJiH ociaJibHbix khcjiot hjih 
hx rpynn hochjio OTneqaTOK CHdeMaTHqecKOH npHHanJiexcHocTH, t. e. 6biJio onHO- 
HanpaBJieHHbiM y L. intestinalis h S. solidus h ouiHqaJiocb ot TaKOBoro D. vogeli. 

OECYJKXtEHKE 

B HacTonmee BpeMH cjio>KHjiocb npencTaBJieHHe, ^ito HCHnKOKpHCTaJiJiHqecKoe, hjih 
M e30MopcJ)Hoe, cocTOHHHe HMeeT Ba>KHoe 3Ha^eHHe jjjih 6HOJiorHqecKHx chctcm, no- 
CKOJlbKy HBJlHeTCH enHHCTBeHHO nonXOnfllUHM nJIfl CTpyKTypbl npOTOnJia3MbI HCHBOH 
TKaHH. 3 tO CTOJlb HeoGxOnHMOe nJlH JKHBbIX OpraHH3MOB COCTOHHHe JlHnnnHOH (J)a3bl 
MeMSpaH oSecne^HBaeTCH CTporo onpeneJieHHbiM xhmh^cckhm cocTaBOM jiHnnnoB h 
jierKo MoxceT HapymaTbCH npn H3MeHeHHH ycJiOBHH cpenbi, ocoSchho y 3KTOTepMHbix 
OpraHH3MOB. KoMneHCaTOpHbie H3MeHeHH5I B MeM6paHaX nOJDKHbl SJIHMHHHpOBaTb HJIH 
xoth 6bi ocjiaSHTb Te KpHTHqecKHe $a30Bbie nepexonbi b jiHnnnax, KOTopbie motjih 6bi 
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HapyniHTb JKHaKOKpHCTajiJiHqecKyio dpyKTypy MeM6paH, hx GapbepHbie CBOHCTBa, 
npoHHuaeMocTb h ap. 3th MexaHH3Mbi bo BpeMeHHOM MaciirraGe MoryT peajiH30BaTbcn 
no KpaHHeH Mepe b flByx BapHamax: sBOJnoimoHHbix ajjanTauHH, t. e. $opMHpoBaHHH 
BHflOB, npHCn 0 C 06 jieHHbIX K 06 HTaHHI 0 B CnenH^H^eCKHX yCJlOBHHX, OTJIHqHbIX OT 
o6biqHbix, h ^eHOTHnHqecKHx ajjanTaijHH, Korjja opraHH3M pacnonaraeT ejih aaanTHB- 
hoh peaKUHH BpeMeHeM, H 3 MepneMbiM qacaMH hjih cyTKaMH. B o6ohx THnax aaanTauHH 
peajiH3yK)TCH rjiaBHbiM o6pa30M HjjeHTHqHbie 6HoxHMHqecKHe MexaHH3Mbi (Kpenc, 
1981). 

IIoJiy^eHHbie HaMH pe3yjibTaTbi yKa3biBaioT, qTo B 03 ,aeHCTBHe TepMomoKa Ha 
njieponepKOHflOB HccJieaoBaHHbix rejibMHHTOB npHBOflHJio k onpeaeJieHHbiM aJibTepa- 
UHHM JIHnHflHOrO COCTaBa, Bbipa3HBinHMCH B yBeJlH^eHHH flOJIH TpHaHHJirJIHnepHHOB H 
CHHxceHHH coflepxcaHHH xonecTepHHa He TOJibKo oTHocHTenbHo flpymx jiHnHjiHbix 
4)paKHHH, ho h b a6coJiKDTHbix 3HaqeHHHx (b nepecqeTe Ha cyxoii Bee). IIoBbimeHHe 
ypoBHH 3anacHbix jirniHaoB mojkho paccMaipHBaTb KaK cHHxceHHe ckopocth MeTa6oJiH- 
qecKHx nponeccoB c yqacTHeM jiHnHjjoB, o6Hapy^ceHHoe h y TennoKpoBHbix jkhbothhx 
npw KpaTKOBpeMeHHOM .aeHCTBHH BbicoKOH TeMnepaiypbi h TennoBOH aKKjiHMauHH 
(rypHH, 1986). C .upyroH ctopohm, Ha6jno,uajiacb HHTeHCHcJwKauHH o6MeHa xonecre- 
pHHa, npoHBHBinaHCH b npeoGjiajjaHHH ero Bbi6poca H3 MeM6paH, qio aojdkho npHBO- 
OTTb k noHHxceHHio TeMnepaiypbi $a30Boro nepexojja o6iuhx jiHnHjjOB h noBbimeHHK) 
npoHHnaeMocTH MeMGpaH, noKa3aiejieM qero cjiy)KHT xoJiecTepHH-^oc^oJiHnHaHbiH 
K 03 (J>(i>mjHeHT (oTHomeHHe xonecTepHHa k cyMMapHbiM (Jjoc^oJiHnHaaM). b jinnH^ax 
njieponepKOHflOB sto OTHomeHHe npH TepMomoKe cHH)KaJiocb b 1.3-1.6 pa3a. YMeHb- 
rneHHe KOHneHTpanHH xoJieciepHHa HaGjnojjaJiocb TaKxce h y .apyTHx jkhbothhx, Hanpn- 
Mep b jiHnHflax M03ra Kpbic npn jjeHCTBHH HeKOTopbix KpaTKOBpeMeHHbix CTpecc- 
$aKTopoB (neperpeBaHHe, HMMo6HJiH3aijH5i h np.). CqHTaeTcn, ^to aaHHbiii 
CBH3aH c nponeccaMH, oGecneqHBaioiuHMH noBbimeHHe (JjyHKUHOHaJibHOH aKTHBHOCTH 
MeM6paHHbix CTpyKTyp hjih hbjihioiuhmhch hx ochoboh (rypHH, 1986). 

KpHTHqecKHe TeMnepaiypbi npHBOjjHjiH 6bi opraHH3M k thGcjih, ecjiH 6bi He aeHCT- 
BOBajiH KOMneHcaTopHbie MexaHH3Mbi, Hcnojib3yioiuHe aflanTauHOHHyio (JjyHKUHio 
jiHnHflOB, KOTopan npexcae Bcero CBH3aHa c 6bicTpon nepecTpoiiKOH jkhphokhcjiothofo 
cocTaBa jiHnHflOB. HanpHMep, npn nmoTepMHqecKOM rnoKe y Tetrahymena piriformis, 
b epeay BbipaumBaHHH KOTopbix Gmjih jjoGaBJieHbi Na 14 C-naJibMHTaT h Na 14 C-aueTaT, 
qepe3 5 mhh 82 % pajmoaKTHBHOH mctkh yxce BKjnoqaJiHCb b MeMGpaHHbie jinnHabi h 
k 30-h MHHyie TOJibKo 7 % pajjHoaKTHBHocTH ocTaBaJiocb cbo6o,iihoh (Nozawa e. a., 
1974; Fukushima e. a., 1976). 

Hon .aeHCTBHeM TepMomoKa b cfroccJjoJiHnHflax Bcex HccJiejiOBaHHbix HaMH njiepo- 
uepKOHflOB Ha $OHe hx HeH3MeHHoro KOJinqecTBa yBejinqHJiacb o6man HacbimeHHocTb 
rjiaBHbiM o6pa30M 3a cqeT pocTa b 1.2-1.3 pa3a KOHueHTpauHH cTeapHHOBOH khcjiotm. 
CymecTByeT MHeHHe, nojjTBepxcjieHHoe MHoroqHCJieHHbiMH HccJiejiOBaHHHMH (Kemp, 
Smyth, 1970; Cossins, Prosser, 1978; PnnaTTH h jxp., 1987, h jjp.), qTO hmchho 18 : 0 khc- 
jiOTa BbicTynaeT KaK ojihh H3 rnaBHbix peryjiHTopoB $H3HKo-xHMHqecKoro coctohhhh 
M eM6paHHbIX JIHnHJJOB nOHKHJIOTepMHblX OpraHH3MOB. BepOHTHO, AOnOJIHHTeJIbHblH 
pOCT HaCbimeHHOCTH 4)OC4)OJIHnH,QOB, JJOCTaTOqHblH JJJIH HOpMaJIbHOrO 4>yHKUHOHHpOBa- 
HHH napa3HTa B TenjIOKpOBHOM X03HHHe, CBH3aH C MexaHH3MaMH CTa6HJIH3aiJHH 
MeM6paH, npejiOTBpamaiomHMH HapymeHHe hx JKHflKOKpncTaJiJiHqecKOH CTpyKTypbi 
H3-3a yTeqKH xoJiecTepHHa. 

H3MeHqHBOCTb xcHpHOKHCJioTHoro cocTaBa npn rnnepTepMHH o6HapyxceHa TaKxce h 
b 3anacHbix jiHnHjjax, ho b oTJiHqne ot ^oc^oJiHnHjiOB KOHueHTpauHH 18 : 0 khcjioth h 
hx o6man HacbimeHHocTb cHH)KaJiHCb. Bhjjhmo, b opraHH3Me rejibMHHTOB ocymecTBJin- 
eTCH flOCTaTO^HO aKTHBHblH o6MeH XCHpHbIX KHCJIOT MeXCfly TpHaiJHJirJIHIjepHHaMH H 
MeM6paHHbIMH JIHnHflaMH, XOTH KOJIHqeCTBeHHan KOppeJIHUHH OTCyTCTByeT. 3 to MOXCeT 
6biTb CBH3aHo c TeM, qTo b KjieTKax opraHH3MOB Bcerjja npncyTCTByeT BapHa6eJibHbiH 
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nyji CBo6oflHbix jkhphmx khcjiot (C)KK), HBJunomHHcn HeorbeMJieMbiM KOMnoHeHTOM 
MeTa6oJiH3Ma JiHnHjjOB. IIoKa3aHo, HanpHMep, mo npn KpaTKOBpeMeHHOH rnnepTep- 
mhh b TKaHHx Kpbic h co6aK noHHJKaJicn ypoBeHb C)KK (rypHH, 1986). 

OflHaKO HyXCHO 3aMeTHTb, mo KOJIHmCTBeHHaH H3MeH*IHBOCTb XCHpHOKHCJIOTHOrO 
cocTaBa JiHnHflOB njiepouepKOHjjOB npn TepMomoKe Bbipa>KeHa He,rjocTaTo*iHO qeTKo. 
3TO MOJKHO oG’bHCHHTb TeM, mo y H3y^6HHbIX H3MH nJiepOUepKOHflOB, B3HTbIX H3 pbl6, 
HaGjnojjaeTcn Heo6bmaHHO bhcokhm ypoBeHb HacbimeHHbix jkhphhx khcjiot KaK 
b MeM6paHHbix, TaK h b 3anacHbix JiHnHjiax, He xapaKTepHbiii jjjih rejibMHHTOB xojiojj- 
hokpobhhx no3BOHO*iHbix (Chjjopob, Cmhphob, 1980). 3to, Ha Ham B3rji5m, nojjTBepjK- 
jjaeT cjjeJiaHHbiH paHee Ha 6a3e H3ymHHH )KHpHOKHCJioTHbix cneKTpOB njiepouep- 
kohjiob nemo,!* pojjOB Diphyllobothrium h Spirometra BbiBOU o tom, mo y uecrou, uhkji 

pa3BHTHH KOTOpbIX CBH3aH CO CMeHOH TCMnepaTypHblX yCJIOBHH, CymeCTByiOT Mexa- 
hh3mm npeauanTaunn xcnpHOKHCJiOTHbix cneKTpOB k TeMnepaType oKOHqaTejibHoro 
TenjioKpoBHoro xo3HHHa (Cmhphob, EoruaH, 1992; Nakagawa e. a., 1987; Fukushima e. a., 
1988). JlonHiHO npe,rjnoJio>KHTb, mo npeauanTaunn JKHpHOKHCJiOTHbix cneKTpOB MoaceT 
6biTb BbiHBJieHa h y MHornx upyrnx rejibMHHTOB, b npouecce pa3BHTHH kotopmx 
cymecTBeHHO mchhctch TepMH^ecKHH pe)KHM cpeubi. Ee3 Hee napa3HT npocTo He 
CMoxceT BbDKHTb b ycJiOBHHx, Korua nepenau TeMnepaTyp uocTHraeT 25-30*. 3ojiotoh 
pbi6Ke, HanpHMep, Ha aKKjiHMauHio k 38-40* Tpe6yeTcn Mecnu npn ycJiOBHH nocreneH- 
Horo noBbimeHHH TeMnepaTypbi (Knipprath, Mead, 1968). 

06pamaeT Ha ce6 h BHHMaHHe $aKT cxoucTBa b hsmch^hbocth oTjjejibHbix jkhphmx 
khcjiot b MeMSpaHHbix h eme 6oJibiue b 3anacHbix JiHnHjjax njiepouepKOHjjOB L. intesti- 
nalis h S. solidus h otiiothh ot TaKOBOH D. vogeli. CneuH<J)HKa stoh hsmch^hbocth noKa 
ocTaeTcn HencHOH, ojjHaKo rnnoTeTHmcKH sto mojkho o6i>HCHHTb tcm, mo Jinryjia h 
UIHCTOUe^aJIIOC He TOJIbKO 6JIH3KH CHCTeMaTH^eCKH, HO H HMeiOT CXOJJHyiO 6HOJIOrHK) 
B TOM CMbICJie, mo 3TH njiepOUepKOHflbl $aKTHmCKH npeflCTaBJIHIOT C060H nOJIHOCTbK) 
pa3BHBuiHxc5i noJiOB03peJibix oco6en, 3aBepmaiomHx uhkji b oKOHqaTejibHOM Tenjio- 
kpobhom xo3HHHe (pbiSoHjjHbie nTHijbi) b TemHHe 2-6 jjHeH (flyGHHHHa, 1966), y koto- 
pbix TeMnepaTypHan cTHMyjinuHH cjiy>KHT cnrHaJiOM Havana npouyuHpoBaHHH hhu. 
njiepouepKOHjj D. vogeli npeueraBJineT co6oh KjiaccHqecKyio jinqHHKy, KOTopan 
npeBpamaeTcn bo B3pocJiyio $opMy b TenjioKpoBHOM xo3HHHe b Te^eHHe 7-10 jjHen h 
3aBepuiaeT uhkji pa3BHTHH MaKCHMaJibHo 3a 2Mec ($pe3e, 1977). BbiuiecKa3aHHoe 
KocBeHHo nojjTBepxcjjaeTCH TeM, mo b MeM6paHHbix JiHnHjjax peMHeuoB no cpaBHeHHio 
c JieHTeuoM o6HapyxceHO b 2.5-3 pa3a 6oJibiiie apaxHuoHOBOH KHCJiOTbi, KOTopan hbjih- 
eTCH npejJUieCTBeHHHKOM TaKHX yHHKaJIbHbIX no CBOHM <J)H3HOJIOnmeCKHM CBOHCTBaM 
coejjHHeHHH KaK npocTarjiaHjjHHbi, 6e3 y^acTHH kotopmx, oco6eHHo rana PGEu PGE 2 h 
PGF 2a , HeB03M0X(H0 (J)opMHpoBaHHe nojiOBbix npojiyKTOB (Tojicthkob h jip., 1989). 

Pe3K)MHpyH BbimeH3Jio)KeHHoe, mojkho yTBepjK^aTb, mo nojj B03,rjeHCTBHeM TepMo- 
rnoKa y njiepouepKOHjiOB npoHcxojjHJiH ojiHOHanpaBJieHHbie ajjanTHBHbie ajibTepanHH 
jiHnHjjHoro cocTaBa (xoJiecTepHH h jKHpHbie KHCJiOTbi) HecneuH(J)HqecKoro xapaKTepa 
npH HeKOTOpbIX OTJIHqHHX, CBH3aHHbIX C 6HOJIOFHCH HCCJieflOBaHHblX BHflOB rejibMHH¬ 
TOB. OflHaKO KOJIHqeCTBeHHbie H3MeHeHHH JKHpHbIX KHCJIOT B JIHnHJiaX 6bIJIH HecymecT- 
BeHHbi, qTo, BepomHo, CBH3aHo c npeajjanTauHeH hx xcHpHOKHCJioTHbix cneKTpOB 
k TepMH^ecKOMy pexcHMy oKOH^aTejibHoro xo3HHHa. 
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SUMMARY 

An effect of a heat shock on a fatty acid composition of membrane and reserve lipids 
of plerocercoids of three cestode species, Ligula intestinalis, Schistocephalus solidus, 
Diphyllobothrium vogeli, was investigated. It has been detected a high level of saturation 
of lipids in the plerocercoids, that could be interpreted by a preadaptation of fatty acid 
spectra to thermal conditions of warm blooded hosts. It was shown that in a result of a short 
time action of high temperature the concentration of saturated fatty acids in the membrane 
lipids, especially stearic ones, was increased. The tendency of alteration of fatty acid 
spectra components was similar in representatives of the family Ligulidae and differed 
from that in D . vogeli (Diphyllobothriidae), i. e. a taxonomic nature of these difference was 
assumed. 
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